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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the display quality of a 
liquid crystal display device by realizing the high-speed and correct 
(stable) precharge of a signal line. 

SOLUTION: Different DC potentials Vpca, Vpcb are preliminarily 
prepared and a precharge is preformed by properly controlling the 
connection between these DC potentials and a signal line S by 
allowing them to correspond to polarities of the reverse driving of 
liquid crystal 20. The controlling of the connection is performed by 
operating the switch SW interposed in between the DC potentials 
and the signal line. In this case, since the charging and the 
discharging accompanied by the precharge are sufficient only in the 
signal line, even when the precharge is made high-speed, the 
increasing of consumption power can be suppressed. Moreover, 
since correct voltages can be impressed on the signal line, the 
accuracy (stability) of the precharge is improved. Moreover, this 
signal line precharging method is freely capable to various kinds of 
reverse driving systems by properly controlling the operation of the 
switch. &ahv*, '!£i I; 
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CLAIMS 



[Claim(s)] 

[Claim 1] The switching device connected to the scanning line, two or more signal lines, and two or more each 
scanning line and each signal line, It is the approach of precharging said signal line in the active-matrix mold 
indicating equipment which **** in advance of supply of a picture signal. The 1st direct-current potential for 
precharge, The 2nd different direct-current potential for precharge from this 1 st direct-current potential for 
precharge, The switch for connecting alternatively either of said 1 st and 2nd direct- current potentials for precharge 
to said signal line Prepare for every one signal line, switch said switch, and said signal line is connected to either of 
said 1st and 2nd direct-current potentials for precharge. The signal-line precharge approach characterized by this 
precharging said signal line with the polarity over the main potential of the amplitude of said picture signal, and the 
same polarity. 

[Claim 2] The signal-line precharge approach that wiring maintained at said 1 st and 2nd direct-current potentials for 
precharge is characterized by being prepared for said every potential in claim 1. 

[Claim 3] It is the signal-line precharge approach characterized by each equivalent capacity of said wiring being 
larger than each equivalent capacity of said signal line in claim 2. 

[Claim 4] The signal-line precharge approach characterized by reversing the polarity of precharge in time for two or 
more scanning lines of every in either of claims 1-3. 

[Claim 5] The signal-line precharge approach characterized by reversing periodically 1 or the polarity of the 
precharge to two or more signal lines of every in either of claims 1-4 when carrying out the line sequential drive of 
the active-matrix mold indicating equipment. 

[Claim 6] The signal-line precharge approach characterized by reversing periodically 1 or the polarity of the 
precharge to two or more signal lines of every in either of claims 1-4 when dot-order-degree-driving a active- 
matrix mold indicating equipment. 

[Claim 7] It is the signal-line precharge approach characterized by performing a certain period to coincidence to a 
certain signal line in the level blanking period on either of claims 4-6, and before a level selection period in said 
signal-line precharge at least. 

[Claim 8] the case where a active-matrix mold indicating equipment is dot-order-degree-driven in either of claims 
1-4 — said dot order — the signal-line precharge approach which switches said switch connected to each of said 
signal line to predetermined timing one by one to the level blanking period and level selection period before degree 
drive, and is characterized by precharging a signal line by this. 

[Claim 9] It is the signal-line precharge approach characterized by being the potential with which said 1st and 2nd 
direct-current potentials for precharge are equivalent to the gray level of said picture signal in either claim 1 - claim 
8, respectively. 

[Claim 10] The signal-line precharge approach characterized by adjusting the amount of currents of the charge and 
discharge of said signal line, and precharging said signal line to a predetermined voltage level by this by controlling 
the connect time to said signal line of said switch in claim 1 - claim 8. 

[Claim 1 1] The switching device connected to the scanning line, two or more signal lines, and two or more each 
scanning line and each signal line, It is the approach of precharging said signal line in the active-matrix mold 
indicating equipment to provide in advance of supply of a picture signal. The 1 st precharge potential line, The 2nd 
different precharge potential line from the potential of this 1st precharge potential line, The switch for connecting 
alternatively either of said 1st and 2nd precharge potential lines to said signal line While preparing for every one 
signal line, switching said switch, connecting said signal line to either of said 1 st and 2nd precharge potential lines 
and precharging said signal line The signal-line precharge approach characterized by reversing periodically each 
potential of said 1st and 2nd precharge potential lines. 

[Claim 12] The switching device connected to the scanning line, two or more signal lines, and two or more each 
scanning line and each signal line, It is the signal-line precharge circuit which precharges said signal line in the 
active-matrix mold indicating equipment to provide in advance of supply of a picture signal. The 1st potential line for 
precharge, The 2nd direct-current potential line for precharge of different potential from said 1st potential line for 
precharge, The signal-line precharge circuit characterized by having a switch for connecting alternatively either of 
said 1st and 2nd potential lines for precharge to said signal line, and the switch control circuit which controls a 
switch for that of said switch. 

[Claim 13] The switching device which controls the electrical installation between two or more scanning lines, two or 
more signal lines, and the liquid crystal and the signal line that were prepared in the intersection of each scanning 
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line and each signal line, It is the signal-line precharge circuit which precharges said signal line in the liquid crystal 
display to provide in advance of supply of a picture signal. The 1 st precharge potential line, In order to switch 
connection/connectionless ones with each of the 2nd precharge potential line of different potential from the 
potential of said 1st potential line for precharge, said 1st precharge potential line, and a signal line In order to switch 
connection/connectionless one of the 1st switch formed for every signal line, and each of said 2nd precharge 
potential line and signal line The signal-line precharge circuit characterized by having the switch control circuit 
which controls closing motion of the 2nd switch formed for every signal line, and said 1st switch and said 2nd 
switch. 

[Claim 14] It is the signal-line precharge circuit characterized by having the shift shift register made to generate a 
pulse for a precharge circuit to precharge each of each signal line by point sequential in claim 1 3. 
[Claim 15] It is the signal-line precharge circuit characterized by serving as a shift register for said shift register 
supplying a picture signal to each signal line one by one in claim 14. 

[Claim 16] The substrate for liquid crystal panels possessing a signal-line precharge circuit according to claim 12 to 
15. 

[Claim 17] The switching device which controls the electrical installation between the liquid crystal and the signal 
lines which were prepared in the intersection of a signal-line precharge circuit, said each scanning line, and each 
signal line in claim 1 6 is a substrate for liquid crystal panels characterized by being manufactured on the same 
substrate according to a common manufacture process. 

[Claim 18] The liquid crystal display constituted by either claim 16 or claim 17 using the substrate for liquid crystal 
panels of a publication. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the signal-line precharge approach, a signal-line precharge circuit, 

the substrate for liquid crystal panels, and a liquid crystal display. 

[0002] 

[Background of the Invention] In a active-matrix mold display, especially a liquid crystal display, there is a technique 
(signal-line precharge technique) which accelerates the drive of liquid crystal by precharging the signal line to 
predetermined potential, and making small the amount of charges and discharges of the signal line by the video 
signal itself in advance of supply to the signal line of a picture signal. 

[0003] The outline of the signal-line precharge in the case of carrying out the reversal drive of the active matrix 
liquid crystal indicating equipment for every (every scanning line) 1 horizontal-scanning period and its effectiveness 
are shown in drawing 24 (a) and (b). 

[0004] In drawing 24 (b). "H1, H2" show the 1st and the 2nd scanning line, respectively, reference numbers 12 and 
14 show switching elements, such as TFT, "SI" shows a signal line and a reference number "C10" shows 
[ reference numbers 22 and 24 show a liquid crystal cell, and ] the capacity (that is, equivalent capacity of a signal 
line S1) which is parasitic on a signal line S1. Moreover, "-" of a publication on the left-hand side of drawing 24 (b) 
and "+" mean carrying out the reversal drive of the liquid crystal cells 22 and 24. In addition, both the liquid crystal 
cells 22 and 24 shall display "black." 

[0005] As shown in drawing 24 (a), in the horizontal scanning period T1, by the liquid crystal cell 22, "black" (black 
level potential B1) is displayed, and, similarly "black" (black level potential B-2) is displayed by the liquid crystal cell 
24 in the next horizontal scanning period T2. In this case, since the polarity has also reversed the same "black", the 
black level potential B1 and B~2 are in the mutual most distant location. Therefore, if it does not precharge, 
parasitic capacitance C10 of a signal line S1 must be charged with the picture signal itself (or discharge), and as 
shown in "R1 " among drawing, the potential of a signal line must be changed from the black level potential B1 to B- 
2. 

[0006] On the other hand, if the same polar precharge as the polarity of a picture signal is performed in advance of 
supply of a picture signal That is, if it precharges before a period T2 and the signal line S1 is held to the precharge 
potential PV2 as shown in "R2" among drawing, the potential of a signal line is changed from the precharge potential 
PV1 to the black level potential B1 — sufficient — the amount of charge (discharge) of the parasitic capacitance 
C10 of a signal line S1 may be small. Therefore, the drive of liquid crystal is accelerated. 
[0007] 

[Problem(s) to be Solved by the Invention] If a liquid crystal panel is made highly minute, it is necessary to drive 
liquid crystal at a high speed in connection with this, and the precharge time amount per signal line will become 
short in this case. On the other hand, with enlargement of a liquid crystal panel, the die length of one signal line 
becomes long, so much, the parasitic capacitance of a signal line also becomes large and the precharge itself will 
take time amount. 

[0008] Therefore, before the potential of a signal line reaches precharge potential, that a precharge period expires 
may also arise. In this case, precharge is inadequate and that error leads to the error of a display of a liquid crystal 
cell after all. 

[0009] Moreover, since it is necessary to carry out the charge and discharge of the wiring for supplying a precharge 
electrical potential difference to a high speed, power consumption also increases. 

[0010] This invention is made paying attention to the above troubles, therefore the purpose is in realizing precharge 
of a high speed and an exact (stabilized) signal line, and raising the display quality of a liquid crystal display, and 
reducing power consumption. 
[Means for Solving the Problem] 

This invention according to claim 1(1) Two or more scanning lines and two or more signal lines. It is the approach of 
precharging said signal line in the active-matrix mold indicating equipment which has the switching device connected 
to each scanning line and each signal line in advance of supply of a picture signal. The 1st direct-current potential 
for precharge. The 2nd different direct-current potential for precharge from this 1st direct-current potential for 
precharge. The switch for connecting alternatively either of said 1 st and 2nd direct-current potentials for precharge 
to said signal line It prepares for every one signal line, and said switch is switched, said signal line is connected to 
either of said 1 st and 2nd direct-current potentials for precharge, and it is characterized by this precharging said 
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signal line with the polarity over the main potential of the amplitude of said picture signal, and the same polarity. 
[0011] With a active-matrix mold display, for example, a liquid crystal display, since it is necessary to carry out the 
reversal drive of the liquid crystal in order to prevent degradation of liquid crystal, and there are also some methods 
of the reversal drive, the polarity of precharge of a signal line also makes the polarity of the reversal drive agree, 
and it is necessary to change it suitably. In this case, generating a pulse with the period corresponding to a reversal 
drive, and precharging by supplying that pulse to a signal line is also considered. However, it needs to be wired in 
this case for transmitting that pulse to a signal line, and since it is accompanied by the charge and discharge of that 
wiring, when precharge is accelerated, power consumption increases. Moreover, since the die length of the wiring 
becomes long and parasitic capacitance also increases with enlargement of a liquid crystal panel, the time constant 
of the wiring becomes large, the pulse for precharge becomes blunt, and the accuracy (precision) of precharge falls. 
Moreover, when adopting the drive (signal-line reversal drive) method which it is [ method ] a line sequential drive 
and reverses a polarity for every signal line, since precharge of amphipathy is needed for coincidence, the problem 
of being difficult also has application. 

[0012] Then, the new technique of preparing beforehand different direct-current potential, making it correspond to 
the polarity of a reversal drive of liquid crystal, and precharging by controlling suitably connection between those 
direct-current potentials and signal lines by the precharge approach of claim 1 is adopted. Control of the connection 
is performed by operating the switch which intervenes between direct-current potential and a signal line. 
[0013] In this case, even if the charge and discharge accompanying precharge accelerate only a signal line, they can 
control increase of power consumption. Moreover, an exact electrical potential difference can be impressed to a 
signal line, and the accuracy (stability) of precharge improves. Moreover, if actuation of a switch is controlled 
suitably, it can respond to various reversal drive methods free. 

[0014] (2) It is characterized by preparing wiring with which this invention according to claim 2 was maintained at 
said 1 st and 2nd direct-current potentials for precharge in claim 1 for said every potential. 

[0015] By preparing two or more precharge potential lines, it can respond to various reversal drive methods free 
only by control of a switch. 

[0016] (3) It is characterized by each equivalent capacity of said wiring of this invention according to claim 3 being 
larger than each equivalent capacity of said signal line in claim 2. 

[0017] If equivalent capacity (parasitic capacitance) of the direct-current potential line for precharge is made larger 
enough than the equivalent capacity (parasitic capacitance) of a signal line, the effect of signal-line capacity can be 
disregarded now, and the precision of precharge will improve further. 

[0018] The direct-current potential line for precharge has a remarkable capacity by itself. Furthermore, what is 
necessary is just to adopt the technique of adding the capacitor constituted using the gate dielectric film of an MOS 
transistor, in increasing capacity. 

[0019] (4) This invention according to claim 4 is characterized by reversing the polarity of precharge in time for two 
or more scanning lines of every in either of claims 1-3. 

[0020] It is made to correspond to the scanning-line reversal drive of liquid crystal, and the polarity of precharge is 
reversed. The scanning-line reversal drive is effective in prevention of a flicker, or a brightness inclination and a 
vertical cross talk. 

[0021] (5) In either of claims 1-4, this invention according to claim 5 is characterized by reversing periodically 1 or 
the polarity of the precharge to two or more signal lines of every, when carrying out the line sequential drive of the 
active-matrix mold indicating equipment. 

[0022] It is made to correspond to "a line sequential drive" and "a signal-line reversal drive" of liquid crystal, and 
the polarity of precharge is reversed. The signal-line reversal drive of liquid crystal is effective in prevention of a 
flicker, a horizontal cross talk, and a vertical cross talk, and this invention can perform a high speed and highly 
precise signal-line precharge, also when adopting such a drive method. 

[0023] (6) In either of claims 1-4, this invention according to claim 6 is characterized by reversing periodically 1 or 
the polarity of the precharge to two or more signal lines of every, when dot-order-degree-driving a active-matrix 
mold indicating equipment. 

[0024] When it is "a point sequential drives" and carries out "a signal-line reversal drive" of the liquid crystal, it 
precharges with the polarity corresponding to this. 

[0025] (7) In the level blanking period on either of claims 4-6, and before [ this invention / according to claim 7 ] a 
level selection period in said signal-line precharge, a certain period is characterized by being carried out to 
coincidence to a certain signal line at least. 

[0026] It precharges by utilizing effectively a horizontal scanning period and a level blanking period. 
[0027] (8) the case where this invention according to claim 8 dot-order-degree-drives a active-matrix mold 
indicating equipment in either of claims 1-4 — said dot order — it is characterized by switching said switch 
connected to each of said signal line to predetermined timing one by one to the level blanking period and level 
selection period before degree drive, and this precharging a signal line. 

[0028] In "the point sequential drives" of liquid crystal, precharge is also performed in a point sequential format it is 
the same than the time of day when a video signal is supplied with each signal line — since precharge is performed 
at the time of day before **, the precision of precharge improves further. 

[0029] (9) This invention according to claim 9 is characterized by said 1st and 2nd direct-current potentials for 
precharge being the potential equivalent to the gray level of said picture signal, respectively in either claim 1 - claim 
8. 
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[0030] The high-speed drive of liquid crystal is realized by precharging the signal line to the almost middle potential 
of the video-signal amplitude. 

[0031] (10) In claim 1 - claim 8, by controlling the connect time to said signal line of said switch, this invention 
according to claim 10 adjusts the amount of currents of the charge and discharge of said signal line, and is 
characterized by precharging said signal line to a predetermined voltage level by this. 

[0032] By the precharge approach of this claim, the connect time of the direct-current potential for precharge and 
a signal line is controlled, it controls and has "the integral value (that is, the amount of currents) of a migration 
charge", and a signal line is precharged on a desired electrical potential difference. 

[0033] If the absolute value of the direct-current potential for precharge is made larger enough than the precharge 
potential of an actual signal line, high-speed charge and discharge can be performed using an electrical-potential- 
difference difference. Therefore, the time amount which precharge takes can be shortened. 

[0034] This invention according to claim 11 (11) Two or more scanning lines and two or more signal lines, It is the 
approach of precharging said signal line in the active-matrix mold indicating equipment possessing the switching 
device connected to each scanning line and each signal line in advance of supply of a picture signal. The 1st 
precharge potential line, The 2nd different precharge potential line from the potential of this 1st precharge potential 
line, The switch for connecting alternatively either of said 1st and 2nd precharge potential lines to said signal line 
While preparing for every one signal line, switching said switch, connecting said signal line to either of said 1st and 
2nd precharge potential lines and precharging said signal line It is characterized by reversing periodically each 
potential of said 1st and 2nd precharge potential lines. 

[0035] Potential for precharge is not fixed but it is made to reverse periodically the potential of the 1st and 2nd 
precharge potential lines by the precharge approach of this claim. Thereby, the configuration of a switch can be 
simplified. 

[0036] This invention according to claim 12 (12) Two or more scanning lines and two or more signal lines, Said signal 
line in the active-matrix mold display possessing the switching device connected to each scanning line and each 
signal line It is the signal-line precharge circuit precharged in advance of supply of a picture signal. The 1st potential 
line for precharge, The 2nd direct-current potential line for precharge of different potential from said 1st potential 
line for precharge, It is characterized by having a switch for connecting alternatively either of said 1st and 2nd 
potential lines for precharge to said signal line, and the switch control circuit which controls a switch for that of said 
switch. 

[0037] It is a circuit for realizing the precharge approach of claim 1 - claim 11. By actuation of the switch by the 
switch control circuit, a signal line can be precharged as it is also at the polarity corresponding to the reversal drive 
of various liquid crystal. 

[0038] This invention according to claim 13 (13) Two or more scanning lines and two or more signal lines, Said signal 
line in the active-matrix mold display possessing the switching device connected to each scanning line and each 
signal line It is the signal-line precharge circuit precharged in advance of supply of a picture signal. The 1st 
precharge potential line, In order to switch connection/connectionless one with each of the 2nd precharge potential 
line of different potential from the potential of said 1st potential line for precharge, said 1st precharge potential line, 
and a signal line In order to switch connection/connectionless one of the 1 st switch formed for every signal line, and 
each of said 2nd precharge potential line and signal line It is characterized by having the switch control circuit which 
controls closing motion of the 2nd switch formed for every signal line, and said 1st switch and said 2nd switch. 
[0039] In the precharge circuit of this claim, a switch is formed between each of the 1st and 2nd precharge potential 
lines, and each signal line. That is, two switches (the 1st switch and 2nd switch) are formed for every one signal line. 
And a switch control circuit makes the 1st and 2nd switches switch on / turn off complementary, connects only one 
of potential lines to a signal line, and precharges the signal line. 

[0040] (14) This invention according to claim 14 is characterized by a precharge circuit having the shift shift register 
made to generate the pulse for precharging each of each signal line by point sequential in claim 13. 
[0041] In order to realize the precharge approach of making it corresponding to "the point sequential drives" of 
claim 6 or liquid crystal according to claim 8, and also performing precharge in a point sequential format, a shift 
register is prepared in a precharge circuit. 

[0042] (15) This invention according to claim 15 is characterized by said shift register serving as the shift register 
for supplying a picture signal to a signal line one by one in claim 14. 
[0043] One shift register is utilized effectively. 

[0044] (16) This invention according to claim 16 is a substrate for liquid crystal panels possessing a signal-line 
precharge circuit according to claim 12 to 15. 

[0045] The substrate for liquid crystal panels in which the precharge circuit which can perform a high speed and 
highly precise signal-line precharge was carried can be offered. A precharge circuit can be constituted using the thin 
film transistor (TFT) formed for example, on the substrate. 

[0046] (17) It is the substrate for liquid crystal panels characterized by manufacturing this invention according to 
claim 1 7 on the same substrate according to the manufacture process that the switching device which controls the 
electrical installation between the transistor which constitutes a signal-line precharge circuit, and the liquid crystal 
and the signal line which were prepared in the intersection of said each scanning line and each signal line in claim 16 
is common respectively. 

[0047] Manufacture is easy in order to form the switching transistor which constitutes a liquid crystal matrix, and 
the transistor which constitutes a precharge circuit in the manufacture process that it is common on a common 
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substrate. 

[0048] (18) This invention according to claim 18 is the liquid crystal display constituted by either claim 16 or claim 
1 7 using the substrate for liquid crystal panels of a publication. 

[0049] The highly efficient liquid crystal display which can perform highly precise precharge is realizable. 
[0050] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with reference to a 
drawing. 

[0051] (1) The description of the gestalt of operation of the 1st of the signal-line precharge approach of gestalt this 
invention of the 1 st operation is shown in drawing 1 (a) - (c). 

[0052] In drawing 1 (a), a reference number 10 is TFT (switching element) connected to a signal line (S) and the 
scanning line (H), and a reference number 20 is liquid crystal. A picture signal is transmitted to liquid crystal 20 
through a signal line (S), and the display according to the picture signal is made. In order to prevent degradation of 
liquid crystal, or in order to raise a display property, the polarity of a picture signal is reversed periodically. 
[0053] In the case of the liquid crystal panel of a active-matrix mold, "the polarity of a picture signal" means the 
polarity over the core of the amplitude of a picture signal. Hereafter, it is only indicated as "the polarity of a picture 
signal." 

[0054] In addition, as a method of the polarity reversals of a picture signal, there is a thing as shown in drawing 26 
(a) and (b). Drawing 26 (a) and (b) show the polarity of a drive about nine liquid crystal cells specified with a signal 
line (S1-S3) and the scanning line (H1-H3), "+" shows straight polarity and "-" shows negative polarity. Drawing 26 
(a) carries out a reversal drive for every scanning line, and calls it "a scanning-line reversal drive" on these 
specifications. Moreover, drawing 26 (b) is also performing the reversal drive for every signal line to scanning-line 
reversal. On these specifications, the reversal drive for every signal line is called "signal-line reversal drive. 
[0055] Signal-line precharge is performed just before supply of a picture signal, and the polarity of the precharge 
electrical potential difference must change periodically corresponding to the polarity of a reversal drive of liquid 
crystal as shown in drawing 26 (a) and (b). 

[0056] With the gestalt of this operation, a signal line (S) is precharged by preparing the 1st precharge potential 
(high-level potential) Vpca and the 2nd precharge potential (low potential) Vpcb, and switching a switch (SW) 
suitably, performing polarity reversals so that it may agree in the polarity of a picture signal. That is, as potential 
change of a signal line (S) is shown in drawing 1 (b), it changes periodically (period T1). 

[0057] Moreover, often [ making it larger enough than the parasitic capacitance (equivalent capacity) C1 of a signal 
line (S) ], and desirably, the capacity value of the parasitic capacitance (equivalent capacity) C2 and C3 of pre- 
charge lines L1 and L2 enlarges capacity value of C2 and C3, so that it can disregard C1. 

[0058] Such effectiveness of the precharge approach of the gestalt of this operation becomes clear by comparing 
with the structure of the example of contrast shown in drawing 25 . 

[0059] The liquid crystal display as an example of contrast of drawing 25 inputs the precharge signal (pulse signal 
which changes periodically) 704 from a terminal 702, and precharges by supplying a signal line S1 - S4 through 
wiring L6 and a switch (SW100-SW104) so that it may be indicated by JP.7-295521 ,A and may be illustrated. In 
addition, a reference number 700 is a switch control circuit. 

[0060] There is following un-arranging in the example of contrast of this drawing 25 . 

[0061] ** Since the charge and discharge of wiring L6 for transmitting the precharge signal 704 are carried out, and 
there is nothing jf it is when precharge is accelerated, power consumption increases. 

[0062] ** Since the die length of wiring L6 becomes long and parasitic capacitance C4 increases with enlargement 
of a liquid crystal panel, the time constant of the wiring becomes large, the pulse for precharge becomes blunt, and 
the accuracy (precision) of precharge falls (generating of a brightness inclination). Moreover, with highly-minute- 
izing of a display image, drive frequency of wiring L6 must also be made high and the burden of a drive circuit also 
increases. 

[0063] ** Precharge is impossible when adopting the drive (signal-line reversal drive) method which it is [ method ] 
a line sequential drive and reverses a polarity for every signal line, since there is only one wiring L6. 
[0064] On the other hand, by the precharge approach of the gestalt this operation, beforehand different direct- 
current potential was prepared, the switch was switched suitably, and the new method which is made to correspond 
to the polarity of a reversal drive of liquid crystal, and connects desired direct-current potential and a desired signal 
line is adopted. 

[0065] According to this method, there is the following effectiveness. 

[0066] ** Even if the charge and discharge accompanying precharge accelerate only a signal line (capacity CI of 
drawing 1 (a)), they can control increase of power consumption. 

[0067] ** Since **** of the precharge signal by the capacity of wiring for transmitting even a signal line does not 
produce a precharge signal which was seen by the example of contrast, an exact electrical potential difference can 
be impressed to a signal line, and, therefore, the precision (stability) of precharge improves. If capacity value of the 
parasitic capacitance (equivalent capacity) C2 and C3 of pre-charge lines L1 and L2 is made larger enough than the 
parasitic capacitance (equivalent capacity) C1 of a signal line (S), the precision of precharge will improve further. 
Moreover, that **** of the precharge signal by the capacity of wiring does not arise leads to improvement in the 
speed of precharge. 

[0068] ** If actuation of a switch is controlled suitably, it can respond to various reversal drive methods free. 
[0069] The effectiveness of the above-mentioned ** of the gestalt of this operation is explained more to the 
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account of concrete using drawing 1 (c). Migration of the charge between the parasitic capacitance C1 of a signal 
line (S) and the parasitic capacitance (C2 or C3) of pre-charge lines L1 or L2 can explain the situation of precharge 
of the signal line of the gestalt of this operation. 

[0070] Now, like drawing 1 (c), capacity CI is charged on an electrical potential difference V1, and capacity C2 
presupposes that it charges on the electrical potential difference V2. In this case, the stored charge QA of capacity 
C1 is QA=C1 and V1, and the stored charge QB of capacity C2 is QB=C2 and V2. In addition, capacity value of 
capacity C1 and C2 is set to "C1" and "C2", and potential of the terminal by the side of the switch of capacity C1 
is set to VX, and potential of the terminal by the side of the switch SW of capacity C2 is set to VC (equivalent to 
precharge potential). 

[0071] If Switch SW is closed in this condition, migration of a charge will arise and the potential V of the terminal by 
the side of the switch SW of capacity C1 (it is equivalent to the potential of a signal line) will change. In connection 
with this, the stored charge of capacity C1 changes to QA', and the stored charge of capacity C2 presupposes that 
it changed to QB'. 

[0072] Since the amount of net charge of a switch does not change at this time, QA+QB=QA'+QB' is materialized. 
From this relation, when it asks for the potential V of the terminal by the side of the switch SW of capacity C1, it is 
as follows. 
[0073] 

V=(C 1 VX+C2VC)/(C 1 +C2) ... ( 1 ) 

Here, the capacity value "C2" of capacity C2 presupposes that it is fully larger than the capacity value "C1" of 
capacity C1, and capacity C1 can be disregarded. Then, (1) type can be approximated with V=VC. That is, the 
potential (V) of a signal line is mostly in agreement with the precharge potential Vc (= Vpca, Vpcb). 
[0074] According to the precharge approach of the gestalt this operation, the precharge precision of a signal line 
improves so that clearly from the above explanation. Although the capacity of a pre-charge line is generally large, as 
an approach of enlarging the capacity further, how to add the capacity constituted using the gate oxide of TFT10 to 
juxtaposition at pre-charge lines L1 and L2 can be considered, for example. 

[0075] (2) The gestalt of operation of the 2nd of the signal-line precharge approach of gestalt this invention of the 
2nd operation is shown in drawing 2 (b) and drawing 3 . 

[0076] Fundamental actuation of the gestalt of this operation is the same as what was shown in drawing 1 (a) - (c). 
However, with the gestalt of this operation, the value of the potentials VA and VB for precharge prepared 
beforehand is set up more highly than the actual precharge potentials PV1 and PV2 of a signal line, the movement 
magnitude (the integral value of a charge = the amount of currents) of a charge is controlled by controlling the 
connect time of a signal line and a pre-charge line, and a signal line is precharged on a desired electrical potential 
difference. 

[0077] A connect time with the signal line (S) of Switch SW is controlled by the gestalt of this operation with the 
pulse width of the pulse outputted from the PWM circuit 60 to be shown in drawing 3 . The timing signal from the 
timing control circuit 70 and the pulse width control signal CS are inputted into the PWM circuit 60. 
[0078] Precharge actuation of the gestalt of this operation is explained using drawing 2 (a) and (b). As shown in 
drawing 2 (a), the case where the pixels 22, 24, and 26 are indicated by "black" one by one is considered by 
scanning-line reversal drive. 

[0079] Like drawing 2 (b), when black level of "B1 " and negative polarity is made into "B-2" for the black level of 
straight polarity, the absolute value of the potential VA for precharge of straight polarity and the potential VB for 
precharge of negative polarity is set up more greatly than each black level B1 and the absolute value of B-2, 
respectively. 

[0080] That is, the difference electrical potential difference of a signal line and the potential for precharge is 
enlarged, and the charge and discharge of a signal line are accelerated. If the switch SW of drawing 3 is turned off 
when black level B1 and B-2 are reached, as shown in the drawing 2 (b) bottom, the period which precharge takes 
will serve as "T2" and "T3", and will be shortened rather than the case of drawing 1 . 

[0081] In addition, the vocabulary "the potential for precharge" is potential prepared for precharge, and potential 
when a signal line is actually precharged is distinguished. 

[0082] (3) An example of the liquid crystal display of the active-matrix mold which adopted the precharge approach 
( drawing 1 ) explained with the gestalt of the 1st operation of a gestalt (circuitry of liquid crystal display) **** of 
the 3rd operation is shown in drawing 4 . 

[0083] As shown in drawing 5 as a drive method of a signal line (liquid crystal), as for the liquid crystal display of 
drawing 4 , "the line sequential drive and the scanning-line reversal drive method" were adopted, and precharge of a 
signal line has adopted the method held by bundling up at the last blanking period, as shown in drawing 6 . 
[0084] In addition, in drawing 5 , that "+" indicated by the bottom and "+" indicated by the bottom show the polarity 
of a drive and precharge, and those "+" is surrounded by the dotted line means bundling up not by point sequential 
but by line sequential, and supplying an electrical potential difference. In addition, the publication with the same said 
of other drawings has been carried out. 

[0085] The signal-line drive circuit 100 has a shift register 110, the sampling switch 120 for sampling a picture signal 
(Vsig), the 1st and 2nd latches 130,140, and D/A converter 150. Signal-line S1-S2n drives with each output of D/A 
converter 150. 

[0086] the scanning lines H1 and H2 ... is driven by the scanning-line drive circuit 200. If the scanning line serves as 
"H" level, TFT12 turns on, and a picture signal is supplied to liquid crystal 22 through either which is signal-line S1- 
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S2n. 

[0087] The signal-line precharge circuit 300 Switch SW1a prepared two pieces at a time for every signal line, SW1b, 
SW2a, SW2b ... Control signal PC1a for controlling closing motion of SW2na and SW2nb, PC1b, PC2a. PC2b ... PC2na 
and the switch control circuit 320 which outputs PC2nb, the pre-charge lines L1 and L2 ( drawing 1 — the same) 
with which the potentials Vpca and Vpcb for precharge are impressed, respectively are provided. 
[0088] The point which should be noted with the configuration of the precharge circuit in the gestalt of this 
operation The switch SW of drawing 1 (a) is constituted from two switches (for example, related with a signal line S1 
switch SW1a, SW1b). The switch which "a" attaches as a subscript is connected to the potential Vpca for 
precharge of a high level. It is having made it make each switch switch on / turn off complementary by control signal 
PC1 a-PC2nb which connects to the potential Vpcb for precharge of a low the switch which "b" attaches as a 
subscript, and is outputted from the switch control circuit 320. 

[0089] (Timing of a drive and precharge) As above-mentioned, with the liquid crystal display of drawing 4 , a drive 

and precharge as shown in drawing 5 are performed, and the timing chart is shown in drawing 6 . 

[0090] In drawing 6 , "BL1st" shows the 1st level blanking period, "BL2nd" shows the 2nd level blanking period, 

"Hist" shows the 1st level selection period, and "H2nd" shows the 2nd level selection period. 

[0091] Signal-line S1-S2n, it will be in an active state at a level selection period ("H level" shows this condition 

among drawing 6 ), and a picture signal is supplied at this period. 

[0092] Precharge of a signal line is performed in the level blanking period in front of a level selection period. 
[0093] that is, in the 1st level blanking period (BL1st) The inside of switch control signal PC1a outputted from the 
switch control circuit 320, PCI b...PC2na, and PC2nb, the control signal which "a" attaches as a subscript — time 
of day t1 — coincidence — "H" level — becoming — this — responding — switch SW1a and SW2 a...SW2na — 
turning on — each — it is precharged signal-line S1~S2n at the same potential as the potential Vpca for precharge 
of a high level. 

[0094] In the 2nd level blanking period (BL2nd), the control signal which "b" attaches as a subscript among switch 
control signal PC1a outputted from the switch control circuit 320, PC1 b...PC2na, and PC2nb serves as "H" level at 
time of day t2 at coincidence in order to correspond to a scanning-line reversal drive, this — responding — switch 
SW1b and SW2b .. SW2nb — turning on — each — it is precharged signal-line S1~S2n at the same potential as the 
potential Vpcb for precharge of a low. 

[0095] Thus, a high speed and highly precise signal-line precharge are performed, and the display quality of a liquid 
crystal display improves. 

[0096] (Concrete configuration of a precharge circuit) Switch control signal PC1a from which H/L changes like 
drawing 6 , PC1 b...PC2na, and PC2nb are easily generable if a configuration like drawing 7 is used. A programmable 
logic device etc. is prepared in the switch control circuit 320, and the polarity of the pulse signal to generate is 
controlled by drawing 7 by the program by connection. 

[0097] that is, — the outgoing end of the gate G1 — switch control signal PC 1a, PC2a, PC3a, and PC4a — the 
terminal for outputting ... is connected, the outgoing end of the gate G2 — switch control signal PCIb, PC2b, PC3b, 
and PC4b — the terminal for outputting ... is connected. 

[0098] If an enable signal EN becomes active, the pulse generation of each gates Gl and G2 will be attained, in the 
1st level blanking period (BL1st), the pulse of the straight polarity of predetermined width of face is inputted into 
the input terminal 420 of the gate G1, and the input terminal 430 of the gate G2 is maintained by the low level. In 
the 2nd level blanking period (BL2nd), the input terminal 420 of the gate G1 is maintained by the low level, and the 
pulse of the straight polarity of predetermined width of face is inputted into the input terminal 430 of the gate G2. 
By repeating such actuation, switch control signal PC1a like drawing 6 , PC1 b...PC2na, and PC2nb are generable. 
[0099] In addition, examples of a concrete configuration, such as switch SW1a in drawing 4 , SW1b, SW2a, and SW2b, 
are shown in the drawing 7 bottom. Each switch consists of an NMOS transistor (TFT) 400, a PMOS transistor 
(TFT) 402, and an inverter 404. As for TFT400.402 which constitutes a switch, it is desirable for the switching 
element (reference number 12 of drawing 4 ) in a liquid crystal matrix and a common manufacture process to 
generate on the same substrate. In addition, about the concrete configuration of the substrate for liquid crystal 
panels, it mentions later. 

[0100] In addition, in drawing 4 , although the digital driver was used as a drive circuit of a liquid crystal panel, it is 
not limited to this and an analog driver can be used similarly. 

[0101] (4) Make a drive and precharge as shown in drawing 9 perform in the liquid crystal display of drawing 4 with 
the gestalt of gestalt book implementation of the 4th operation. That is, with the gestalt of this operation, the 
method which performs "a signal-line reversal drive" further in addition to "a line sequential drive and a scanning- 
line reversal drive" is adopted, and the method which bundles up precharge of a signal line at the last blanking 
period, and performs it is adopted. 

[0102] Drawing 9 is a timing chart which shows the precharge actuation in the gestalt of this operation. 
[0103] Switch SW1a of drawing 4 , SW1b, SW2a, SW2b, etc. are operated by turns so that the polarity of the 
potential for precharge may be reversed for every scanning line, in order to precharge by making it correspond to 
the polarity of a signal-line reversal drive. Precharge of a signal line is performed in the level blanking period in front 
of a level selection period. 

[0104] In the 1st level blanking period (BL1st), it is set to "H" level at time of day t3 at coincidence as the control 
signal which "a" attaches as a subscript of switch control signal PCI a outputted from the switch control circuit 320 
of drawing 4 , PC1 b...PC2na, and the PC2nb(s) is shown in drawing 9 about the odd-numbered scanning line, this — 
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responding — switch SW1a and SW3a ... turning on — the odd-numbered signal lines S1, S3, and S5 ... S2n-1 is 
precharged at the same potential as the potential Vpca for precharge of a high level. 

[0105] On the other hand, similarly about the even-numbered scanning line, the control signal which "b" attaches as 
a subscript of switch control signal PC 1a, PC1 b...PC2na, and the PC2nb(s) serves as "H" level at time of day t3 at 
coincidence, this — responding — even-numbered switch SW2b and SW4b ... turning on — the even-numbered 
signal line S2 and S4 ... it is precharged S2n at the same potential as the potential Vpcb for precharge of a low. 
[0106] In the 2nd level blanking period (BL2nd), switch actuation about the even-numbered above-mentioned 
scanning line and switch actuation about the odd-numbered scanning line are made reverse, and are performed in 
order to correspond to a scanning-line reversal drive. 

[0107] Switch control signal PC1a from which H/L changes for every scanning line, PC1 b...PC2na, and PC2nb are 
easily generable if a configuration like drawing 10 is used. A programmable logic device etc. is prepared in the switch 
control circuit 320, and the polarity of the pulse signal to generate is controlled by drawing 10 by the program by 
connection. 

[0108] that is, — the outgoing end of the gate G1 — switch control signal PC1a, PC2b, PC3a, and PC4b — the 
terminal for outputting ... is connected, the outgoing end of the gate G2 — switch control signal PC1b, PC2a, PC3b, 
and PC4a — the terminal for outputting ... is connected. 

[0109] If an enable signal EN becomes active, the pulse generation of each gates G1 and G2 will be attained, in the 
1st level blanking period (BL1st), the pulse of the straight polarity of predetermined width of face is inputted into 
the input terminal 420 of the gate G1, and the input terminal 430 of the gate G2 is maintained by the low level. In 
the 2nd level blanking period (BL2nd), the input terminal 420 of the gate G1 is maintained by the low level, and the 
pulse of the straight polarity of predetermined width of face is inputted into the input terminal 430 of the gate G2. 
By repeating such actuation, switch control signal PC1a like drawing 8 , PC1 b...PC2na, and PC2nb are generable. 
[01 10] According to the gestalt of this operation, like the gestalt of implementation of implementation shown above, 
a high speed and highly precise signal-line precharge are performed, and the display quality of a liquid crystal display 
improves. Moreover, in order to perform a signal-line reversal drive, the horizontal cross talk in a liquid crystal 
display also decreases. 

[01 1 1] In addition, in drawing 7 and drawing 10 , the connection conditions of wiring for generating switch control 
signal PC1a, PC1 b...PC2na, and PC2nb differ. A change of such a connection condition can be electrically made 
easily, if a circuit as shown in drawing 27 is used. 

[01 12] That is, the configuration of drawing 27 developed the configuration shown in drawing 7 or drawing 10 , and 
possesses a switch 2000 and SW 2100, SW2200 and SW2300, and select signal input terminal 435 grade. [ the gates 
G1-G4, ] 

[01 13] And if the select signal of "H" level is inputted into the select signal input terminal 435, switch control signal 
PC1a of the case which does not carry out signal-line reversal as shown in drawing 6 , PC1 b...PC2na, and PC2nb 
are generable. 

[01 14] On the other hand, if the select signal of "L" level is inputted into the select signal input terminal 435, switch 
control signal PC1a in the case of carrying out signal-line reversal as shown in drawing 9 , PC1 b...PC2na, and 
PC2nb are generable. 

[01 15] (5) Explain the gestalt of the 5th operation using gestalt drawing 1 1 of the 5th operation - drawing 13 . 
[0116] (Configuration of a liquid crystal display) The outline of the configuration of the liquid crystal display of the 
gestalt of this operation is shown in drawing 1 1 . This liquid crystal display has adopted the point sequential drive 
method, and a shift register 500 and Switches KW1-KW (2n) are formed for the drive of each signal line. Closing 
motion of Switches KW1-KW (2n) is controlled by the control signal SR 1 outputted one by one from a shift register 
500 - SR2n. A picture signal Vsig is supplied from a terminal 2. In addition, the configuration of a signal-line 
precharge circuit is the same as drawing 4 . 

[01 17] (Method of a drive and precharge) As shown in drawing 12 , with the gestalt of this operation, the method 
which performs "a point sequential signal-line reversal drive" and "a scanning-line reversal drive" is adopted, and 
the method which bundles up precharge of a signal line at the last blanking period, and performs it is adopted. 
[01 18] In addition, in the drawing 12 top, although "+" and "-" incline and are drawn, this shows that it is a point 
sequential drive. This expression is the same in other drawings. 

[01 19] (Timing of a drive and precharge) As shown in drawing 13 , precharge is performed by bundling up at time of 
day t5 in the 1st level blanking period (BL1st). In the 2nd level blanking period (BL2nd), it is carried out by bundling 
up at time of day t6. In the level selection period after precharge, a control signal SR 1 - SR2n are outputted one by 
one from a shift register 500, Switches KW1-KW (2n) turn on one by one, and the drive of a signal line is performed. 
[0120] (6) Explain the gestalt of operation of the 6th of this invention using gestalt drawing 14 of the 6th operation - 
drawing 17 . 

[0121] (Method of a drive and precharge) it is shown in drawing 15 — as — the gestalt of this operation — "dot 
order — signal-line reversal drive" of a degree and the method which performs "a scanning-line reversal drive" are 
adopted, and precharge of a signal line also corresponds to this — making — a dot order — the method held in 
degree format is adopted. Since signal-line precharge is performed just before the drive of each scanning line, the 
time amount from precharge to the drive of a signal line becomes the same with each signal lines of all, and 
therefore more highly precise precharge can be performed. 

[0122] (Configuration of a liquid crystal display) The outline of the configuration of the liquid crystal display of the 
gestalt of this operation is shown in drawing 14 . This liquid crystal display has adopted the point sequential drive 
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method like the case of drawing 1 1 , and the configuration of a signal-line drive circuit is the same as drawing 1 1 . 
[0123] However, with the gestalt of this operation, the shift register 324 is formed also in the signaHine precharge 
circuit 300 in order to also perform precharge in a point sequential format. This shift register 324 is equivalent to 
the shift register 500 in a signal-line drive circuit. And the signal (start signal) ST which directs initiation of each 
shift register of operation is directly inputted into a shift register 324, on the other hand, through a delay circuit 504, 
is delayed to a shift register 500 for a while, and is inputted into it. 

[0124] The switch control circuit 320 prepared in the signal-line precharge circuit 300 generates and outputs switch 
control signal PC1 a-PC2nb based on the pulse outputted one by one from a shift register 324, and, thereby, signal- 
line precharge is performed. 

[0125] the switch control circuit 320 is shown in drawing 17 — as — the interior — change-over switches SW1000, 
SW1100, SW1200, SW1300, and SW1400 — it has ... and the pulse outputted from a shift register 324 is made to 
output as a high-level switch control signal by switching the switch suitably 

[0126] (Timing of a drive and precharge) as shown in drawing 16 , the control signal SR 1 which controls closing 
motion of the switches KW1-KW (2n) for driving a signal line - SR2n of precharge are active — before being set to 
(H), it is carried out one by one for every signal line. 

[0127] For example, about a signal line S1, in advance of the time of day t9 when "SR1" is set to "H", switch 
control signal PC1a in a signal-line precharge circuit is set to "H" at time of day t6, and performs precharge in the 
1st level blanking period (BL1st). Similarly, about a signal line S2, precharge is performed at time of day t7, and 
precharge is performed at time of day t8 about a signal line S3. In the 2nd level blanking period (BL2nd), precharge 
is similarly performed one by one at time of day t12, t13, and t14. That is, in a level blanking period and a level 
selection period, precharge is performed in a point sequential format. 

[01 28] (7) Explain the liquid crystal display of the gestalt of this operation using gestalt drawing 18 of the 7th 
operation, and drawing 19 . 

[0129] The description of the gestalt of this operation is having made it reverse the level of the potentials Vpca and 
Vpcb for precharge for every 1 level selection period. Thereby, set the switch in the signal-line precharge circuit 
320 to SW1a, SW2b, SW3a, and SW4 b...SW2nb, and let the number of switches be the one half of the gestalt of 
implementation shown above. Thereby, the configuration of a switch is simplified and the miniaturization of the 
signal-line precharge circuit 300 can be attained. 

[0130] Although the level of the potentials Vpca and Vpcb for precharge is periodically reversed so that it may be 
clearly shown by drawing 19 , within 1 level selection period (and the last 1 blanking period), the level of the 
potentials Vpca and Vpcb for precharge is fixed, and it is this point, and is the same as the gestalt of implementation 
shown above. That is, in this invention, the level of the potentials Vpca and Vpcb for precharge is regularity (that is, 
direct current) at least in "1 Level selection period (and the last 1 blanking period)." 

[0131] (8) The liquid crystal display of the gestalt of operation of the 8th of this invention is shown in gestalt 
drawing 20 of the 8th operation. 

[0132] The description of the gestalt of this operation is having communalized the shift register 324 in the signal- 
line precharge circuit 300 in the equipment of drawing 14 , and the shift register 500 used since a signal line's is 
driven. 

[0133] The configuration of a precharge circuit is simplified by this. 

[0134] In drawing 20 , a reference number 600 is a precharge [ a signal-line drive circuit-cum-] circuit The switch 
control circuit 614 switches a switch 40 suitably synchronizing with actuation of a shift register 620. A picture signal 
Vsig is inputted into a terminal 8. 

[0135] The output "D1" of a shift register 620 makes SW50 turn on, and precharges a signal line SI. 
[0136] Next, the output "D2" of a shift register 620 makes it switch on "SW51", and supplies a picture signal Vsig 
to "a signal line S1." Moreover, the output "D2" of a shift register 620 makes coincidence turn on a switch SW52, 
and precharges "a signal line S2." Hereafter, supply of the picture signal Vsig to a signal line and precharge of the 
following signal line are similarly performed to coincidence. 

[0137] In addition, with the gestalt of this operation, although the supply of one line of precharge and a picture signal 
has only shifted, it is not limited to this and may be shifted further. 

[0138] (9) The outline of the whole configuration of a liquid crystal display (substrate for liquid crystal panels) is 
shown in gestalt drawing 21 of the 9th operation - drawing 23 . 

[0139] A liquid crystal display consists of a back light 1000, a polarizing plate 1200, the TFT substrate 1300, liquid 
crystal 1400, an opposite substrate (color filter substrate) 1500, and a polarizing plate 1600, as shown in drawing 
23 . 

[0140] With the gestalt of this operation, as shown in drawing 21 , the drive circuit 1310 is formed on the TFT 
substrate 1300. The drive circuit 1310 includes the signal-line drive circuit 1305, the scanning-line drive circuit 
1320, and the signaHine precharge circuit 1330. Moreover, on the TFT substrate 1300, the scanning lines W1-Wn, 
signal lines D1-Dn, and TFT of a picture element part are formed. As for these circuits, it is desirable to form using 
a common manufacture process (for example, low-temperature polish recon process). 

[0141] And as shown in drawing 22 , liquid crystal 1400 is enclosed between the TFT substrate 1300 and the 
opposite substrate 1500. In addition, reference numbers 1520 and 1522 are orientation film. 

[0142] as mentioned above, although the gestalt of operation of this invention was explained, this invention is not 
limited to the gestalt of above-mentioned operation, and it can deform and it can be applied to versatility. For 
example, this invention can be applied also when the drive method which drives two or more signal lines as shown in 
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drawing 28 and drawing 29 to coincidence is used. 

[0143] In drawing 28 , seven signal lines 1 12a~1 12g are signal lines belonging to one sequence, and drive these signal 
lines to coincidence. That is, the sampling means 106a-106g turn on in coincidence with the timing signal from the 
signal-line drive circuit 100, and the parallelized picture signals VD1-VD6 are incorporated to coincidence. In 
addition, in drawing 28 , the timing circuit block 25 generates and outputs the timing signal which determines the 
timing of each circuit of operation. Moreover, a phase expansion circuit 32 carries out sample hold of the analog 
picture signal VIDEO based on a reference clock, and outputs to juxtaposition two or more phase expansion signals 
which developed the information for every fixed pixel to the pixel data which have the data length of the integral 
multiple of a reference clock. Moreover, the magnification inverter circuit 34 amplifies a picture signal, being 
periodically reversed. 

[0144] The example of a concrete configuration of the sampling means 106a-106g and the signal-line drive circuit 
100 is shown in drawing 29 . The signal-line drive circuit 100 is constituted considering the clocked inverter 
constituted on the basis of three CMOS inverters as a unit, and each sampling means 106a~106g consist of an 
NMOS transistor. 

[0145] This invention is the simple method of switching a switch and controlling connection/connectionless one with 
the potential for precharge, as shown in drawing 1 (a), therefore also when adopting drawing 28 and a drive method 
like drawing 29 , it can respond flexibly. That is, corresponding to various drive methods, exact and high-speed 
signal-line precharge is possible. 

[0146] Moreover, this invention is applicable to not only an active matrix liquid crystal indicating equipment but the 
thing which used TFT using the MIM component as a switching element, the passive mold liquid crystal using STN 
LCD, etc. 
[0147] 
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[§1*317] H*9t4~6€»^-rnA^C^3^T, 

[§f*3l8] 11*31 l~4©V^n*»K*V»T, 
tf*¥»R»ilHUc, J^o^SJ'y'T'jifflEfi^fSM)* 

mttzmm-fvi-v-vx&o so 
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2 

cii*«9 ] is*a i ~§§*3t 8 ov^-rn^tciav^ 
r, 

[§s*3i i o ] mxm i ~n*« 8 tcis^T, 
we*-r f-owaefl w\©8BBwnu*»jiii-r * c t 

<fc o t msMm*&m%.<DW£ u^owc 

[§S*3U l] ttftom^tti:. # 

mliEXf -y t) &*T, buIBM^^MIE^ 1 43 J; 

2 y ^w&^o^n^ nosffi^fflwtcs 

m*m\ 2] «»<D^«iai:> Mifit «• 

e-r * 7 * -r h y * xna^sHu: £ suibm 

#n^y^+-^EiB-e*oT, 
m i <r>7v**-*jmmmt. 
mim i <o^y^+-^ffl«tftiiai(is*s«ffl£Dm2 

zmuimic m&m*m& mm- s fttbox* y^-t. 

[n**i 3] «a©M#«afc, § 

i:oiiBo*»flw«*iwirr*X'ryf-* : ffc, **«s 

i o^yf-v-i snittiii:, 
ixnes i ©^y^-v-^fflSttisw>«tti:{is*ssffi 

buIb^ i (D7v**-i;mtiiMtmm$<D&4£<Dmm 



3 

1 5 ] fS#Jj 1 4 Kfcl^T, 

imxm 1 6 ] mm 1 2 ~§i^a 1 5 (o^-rnmc 

[H#«17] H*«16{C^T, 

[^*« 1 8 ] mm. 1 6 gfean&g 1 7 <ou>-rn 

C000 1] 

tf$A^&BfcB§-rs„ 

[000 2] 

5, *©ffl^*flf£©*ffite:/y^+-5>LT**, 

fed;!), ffis<Dffia%j5iiftrsaffr («^»^uf-+ 

[0003] 7^Y^7hU^9tta«^ttB«« 4( 

2 4 (a) , (b) fcijsSftS. 
[0 0 0 4] 02 4 (b) {C*3V>T, rsijttflflta 
*SU TH1. H2J tt*ft*"ni#S. 2#§<Dj£ 
lEtt^U Pm%m 2, l 4&TFTft£©X'l'>y 
f->y*?**U «a#92 2, 2 4 tt«A-fe;l/*jj*; 

U #flBft9 rc 1 oj tiffins 1 ic»4-r«S« 

4 (b) <D£<Hfc:fe®© r-j , r+j it. tta-b;i/2 50 
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4 

2. 2 4*RKBftf«Ct**tTV>*. ft*, ffiA 
-b;l/2 2, 2 4(iftfc rnj *«^f*tOi:'r*o 
[0 0 0 5] 02 4 (a) Kj&tXSlC* *¥jHBHHI 
T 1 Kfc^T, ^A-fe;b2 2T rjU (JRU^Mtfifc B 
1) £S^U ^©*¥*SElHliBT2lci3V^T> ttA-fe 

/i/ 2 4 -en c < rnu (n u^wtft b 2 ) 

46, lU^HfeB 1 B 2(±S^*C«t,jIV^ffiBtC^ 

5ftv\> 

[0006] ctiicttu m»@o<Dimic9ciL?>, m 

tf, OSD, WIBT2©Mfc^y^+-s;*fToTffl4» 
MS l*7y**-5>*ttPV2fcflM*LT*iW-& m 

tp rR2j -t?^f<k-5»c % fli<Hi©«tt*yy^^-s? 

ItiPVl 3tP6*l^MtffiB 1 ^fcaffcar-ttSTSW"? 
<fc<> ffliftftS 1 tD^4§ac 1 0<D?E» OBW) 

#/jv£<T«fcv\, ttA®B»tfft»fb?ns, 

[000 7] 

-rat, cnfc#oT*a*itt*fcwr*£!*tffc 

©A^li^S^ < ft 0 , * ti«»J«^«©«48« 
< ft 0> ^-y-^atittMPfrfrSC fctc 

ft^o 

[0 0 0 8] Lfc^oT, «^©«ffi*«^y^+-^ 
«{ftic2 LftV^-5 "Ste^y f-+-y«Bffl^»T LT 

ftA*§„ 

[0009] tit. ■7vi-*-i?mmzw&tzrztb<D 

[00 l 0] *fmit. ±i8<D«k3ftBgSj^k:SBLT 
ft?nfcfeC»-pS^, LfeAbTf©g«(i, X9U*o 
lESIft (SSLfe) ffl<*»©^y^*-^**SLT* 
fiabi^Kltoai*fiK*iai±S-&« c fc, ft 6tffc}H* 

(1) 1 fe«©*^i, jgjR©^fiSfc, ssc 

&fzmzmom%, m»mo<ow£ic9cievT7v* 
at. £<Dmi<D7v*+-i?mmmm{iL£itmitz& 



5 

[0 0 12] %£X\ m#mi<o'7v?*-z?i3&-v 

«toiB©saR*ai:iwwtT^yf-+-s;*ffdti^ 
t t <om t rt-s-r s x-r <y ^^ai^-r § c t k j: 

[0 0 13] c©if£\ 7U*+-">*t#-5?&ft««{t 

nmmx-zzo 

[0014] (2) m#m2ic&m<D*mmit. mxm 

1 fCfct^T, MIEJg 1 *S <k tfjg 2 <D7y ^fl||fit»E 40 

[0015] fv^-^mdLm^mmmLxi3<c 
[ooi6] o) m#m3icMEm(D*mwi&. m&m 
[0017] 7v?->r-i?mmffimtiiM<mm®m cm 
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# < LXtsWi , ®^<ISfi©»»*Sj|1g-?? £ 5 <k 5 t 

[ooi8] ruf-+-5?ffltt«otffi»a:*ni(*-e^ 

S^tcfi, MOS h5>">*X*<r)y-hi&|i 

[0019] ( 4 ) 4 £8Ett0*»91fclU n^s 

i ~3 wrnfrias^x, i s rzim&<Dfeg.mmic 
[0020] mgk<Dj£&Mfcmmmictti&2-&x. fv 

fiSitfcWSfr-P&So 

[002 1] ( 5 ) ftum 5 (CfB«<D*%W«, M&g 
^~4£0l^nAHCfeV>T, 79r-4T?b l J97>M& 

flit ^u^-*— ^©«t*«HWfcsiis«* c 
:o ®ff5„ 

[0022] j&ficD r«0K^BMj fro ng^HftsCB 

Xh-*, 4StftC&*OXh-*cD|£±fcW$&T*;& 
[0023] ( 6 ) 6 fCS|gO*^(i, 

^~4<oi>tnfr(c^T, 7^f^7vh«j ^xsa 
fits. 

[0024] r^mg^ffiftj t-^o rM^msiE 

[002 5] ( 7 ) 7 t|B*0*|gW«, 

4~6<D^?nfrias^x, m&m*M7vf-+-*s 
x. '>%< £&&zm^mcttLx3ozmwimmcn 
[0026] wfemm*3&xsjW77y*v>f%m 

[002 7] ( 8 ) tt£3 8 tE*fl5*»Wti, 

^~4w^-rn*Hcfei^T, r^^^^vhu^x^g 
OTk¥^^*^^wfflfe«kcf*¥SiRWiat, m^cD 

[oo2 8] mik<D rtmmm} ©n^t, 
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[0029] ( 9 ) if#« 9 iz.m$&*nmt. m^m 
i ~m#m<D^-?nfrias^x. Mieig i fe<t^2 

[0 0 3 0] B!t^«^{giH£r><J*S"Ef F^®«fit 

[o o 3 1 ] ( i o) mm i oicmm<D*%.wit. m 

^co^^p^^sijffli-r § c £ ic i s , mmmfafDim. 
monMmzm&L. cn^a^xmtim^m^m^(o 

[0 0 3 2] #H*«<o:/U^+-^i£T-{i, 
»«8r<D«#fii (o£9«M«) J fcftJSPU tot, 
[0 0 3 3] ^U^+—>*fflilj!iit«fi[^«ffl^ 

[0034] do 1 1 icmm<D*KWit., w. 

•jv+v-isntiLmt. com i <v7v=t-\-vmmk 

i &£vm2<Dzrv* j r-vntiLm<D^-fftfrzmnm 
icMmm^Mic&ffitzrctbvx't 
^mmcmMLx^. ma^^f-^^xx. m 
mtmmzmzm i ^<t^2oy'jff-^n4i<o 

MfB^H3J:^2<o^'uf-i'-^«{fi[iii£D j en 

[0035] *iS*«©yuf-+-^ar*{i, fv? 
*-i>mmm®tt-?> ^143^^2©^';^+- 

[0 0 3 6] (12) 1 2fcG«4)*fS9J& & 

ss-e&o-c, ^i©7 p u^+-: vmwmts mmmi 
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[0 0 3 7] H#3t 1 1 KDfVf-V-Vfiti: 

zmwf%rcit><D®&X'&% 0 x-r«^^-»iiiss(c<fes 
[0038] (13) n*m 1 3 tcE«©*awtt, * 

vrnzzrcibi^ &mm&mfcmifc>rLrcm2CDX'Cv 

20 mmmi<D7,-fy^^Xfmim2<DX-fy^-(D 

ffim*um?%*<< v*%mmi&t, *%?%££*& 

[0 0 3 9] *^*«O^U^+-^lHlfST*«> ffi 1 *5 

icz.jy^zmfZo o*o> -~*<Dmm&mc 2 m<r> 

2(D7sjv*ttmffimc*y/*y£-e y z?>t>fr<Dm 
GLm<Dfr*m^mic&mLx*<Dmm8i%7v 

30 TSo 

[0040] (14) mxoi 1 4 fcie«<D*?giEt± x a 

[00 4 1] §&#E6*ffcRE8fc§a«<£>, «A(0 

m^cftj ictt&z&x7v**-v±jimmi£vft 

[0 0 4 2] (15) m#m 1 5 {CfB«(D*%W{i, n 
40 #JH1 4(C*3t/^T, BulB'>7Mx^X^(i, fi^MtcNB 

[0043] —d<d~>7 b isisxzzGmasmtz «. 

[00 4 4] (16) fflMlg 1 6 K£«<D*%W«, H 

#a 1 2~n^« 1 5(D^-ftifric%m<Dmm%-7V3- 
*-is®&*mvtrzm&'mii>mm&x-&Zc 
[0045] mmfr-Dnmm<ommi8i7 i J ft 

50 «-TSci:A^T-t5o 7 p 'J^+—>*l5lK(i, fiaj^tf, S 



(6) 
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VLktcj&f&ztircwmhJWx* (tft) zm^x 
m&xzzo 

coo46] (17) mxm 1 7 fcEtt©*8WM\ m 
[004 7] w^Hj*x*«#-rs*-f-y*-:^h io 

[0 0 4 8] (18) 1 8{CfBtt©*«Wtt, M 

#«i 6£fciin#«i 7<ov^-rn^fciB«©j«s/^ 

[0 0 4 9] imWz7V1-*-V*ftoZttfX*i* 
[00 5 0] 

[fgfE©fli86©J&«£] #fi!f8©5lj&!i©J£*i{co^ 20 
T0ffi£#H8LTlK$f 
[00 5 1] ( 1 ) ^ 1 ©H3fc©Jfc*£ 

&mt>mi (a) ~ (c) cijns, 

[0 0 5 2] 0 1 (a) IC%^X, #B^S# 10ft M 
(S) £t!e&M (H) tlcSM^ftfcTFT »^ 
v+yVMrf) ?&*), #5Wt2 OJi&JlT'&So H 

#«^{±m#«s (s) zftLTm&zoictemzti. * 

•TSfefetc, &5Wi^t14£iR]±2-£3fca&fc:, H 30 
«MPf©«tttt«»I«fcEKSlT.*o 
[005 3] mW&OW&A tit, 7*T4 b 
V9ZM0MM'VUW*6* H«flre©iHH©«Wifc 

mm?** 

[0054] mm<m<D&&&.m<Dttt lx 

It, 02 6 (a) . (b) fc^-f<k9&&<D#&So 0 
2 6(a). (b) It, mmfr (S 1~S 3) tl£MM 
(H1-H3) tX'&1£ZnZ>9mv>W.&*Z)Uc^T 

mm<DM&*7fitt>e>?', r+j itm®&, r-j tarn 40 

@14£j*LTV^o 02 6 (a) (i^gH«fcSiKK») 

02 6 (b) it, ftwmmcmmm»<owm. 
[0055] mnm-zv^^-^it, wmmn<D&&<D 

femlcftfrti, W7V1-*-Vni£<DM1ilt, 02 6 

(a) . (b) <D£?%m£&<DE.mmm<D®mctti&L 
[oo5 6] *mfa(Dfcmx'it, mi<D7v?-*-i;m so 
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& m^finm v P c a fcss2©:/y*-+-5fl»a 
mwimm v P cb tzmmLxtsz, 7,4 

(SW)-*agfc«D**.*ci:fcJ:»>* ®&«^©8r 
ttfcfc^*J:$fc«^«%fT^*tf&flWtt (S) 

&:/y*+— >*-f& 0 o$o> m*m (s) ©w&^ft 
a, 01 (b) Km&oK.mmiz.mt-t* 
immi 1 ) o 

[0 0 5 7] £Tc, ^'Jf-V-^'ULl, L2©^£§ 

* (^ffis» C2. C3©§iiit mm®, (s) co 

C 1 J: 9 

£<, H$L<fi, C l*l$t-e££lSHC2, C3© 

[0058] c©*?^*^©^©:/^*-^ 
025 ic^-TMitm<Dimtim:t z c t 

[0 0 5 9] 02 5<Dtt&mtLx<Dm&&*mwit, 

mz.lZ, #Hfl¥ 7-2 95 52 1 *&«fcB**ttT^ 

*«>©•?, 0^nsj;9(c> TW-ir-sw mm 

&tycg{tf5/Vl/X{g*f ) 7 0 4 £4ffi? 7 0 2 frb Xtl 
U B^L e^r^tftc^^'yf- (SW1 00-SW1 0 

4) tt^xmmms i~s 4icm£Lx7v*v—y 

*ft?$>(DXio%o #MS#7 0 0(iX-r y^$iJ 

[0 0 6 0] C©02 5©*fit0ljT-}i. WT©*3B3-tf 

[006 1] a>yjf-V—>*M#7 0 4££il-f Sfcifc 
<OiaaL6^a«L^ttf*e.*V^ci6fC, yy^* 

[0 0 6 2] ®»a/<*;l/©*fflfl:k:flsv\ 63SIL6© 
££#S<&»K ^££«C4tfig;*;-r5fci&, ^©82 

o, fv**-v<DiEm& mm) tmTtz mmm 
&©&£) , £fc wmmonsmmiticft-ox, saa 
L6©K»ja»*tK<ba»tiara6-f, ransitt© 

[0 0 6 3] ®E^L 6^-*L*^V>/c46s fi^S^S 

[oo6 4] ctacML, *mm<D&m<D7v 
xmxit, &t>frw>m%mm.mtiLzmmLxi3z, 

[0 0 6 5] C©733X«fc££, WT©5Ed*^5 0 
[0 0 6 6] (Dyu^+-^cff3?ate®iffi^ (0 
1 (a) <D®MC 1) ©*T-«fc<, «ii<bLTt»m»S 

tKDm-kzmiX'ZZo 
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tflSLtf-So :/'J*+-S>»L 1. L2©5£Sa <m 
ffiSa) C2. C 3 ©««**» fi^K (S) ©i££S 
1 (^ffiSa) C l *Dfc-HHc*# ^Uf- 

^-^©iiiflKis&icfiLtrs. sfc, E«©saK«fc 

-^©ittjfffcfcofctfSo 

co o 6 8] ax-ry^oaHMmfciwrt-fttf* m 

CO 0 6 9] *3^©«tR©±ie©©S&*fcWU 0 1 

( C ) «fflv>r, .feoafWBfcswB-r*. *nm<D&m 

©«^©7y*+-5*D*?H:, <HH* (S) ©3r£ 
SBC 1 t^U^-V-^L 1 *fc{4L 2©*5feS« 

(C 2 SfcttC 3) kOlB©WS©»«T«WTf**. 

CO 0 7 0] V>$, 01 (c) SICKit 
ffiV 1 T'3t«?n, SBC 2{i«EV 2T'5fiE«^nrv>* 

V= (C 1 VX+C 2 VC) /(Cl+C 2) 
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*3£-f5o £©*§£, SMC 1 (DWmWMQMS., QA= 

ci -vn?*o, sac 2<DwmnMQm, qb=c 

2 • V 2X*$>Z a 4*, SBC 1 . C 2©Saffi£ rc 
1J , rC2J fcU Sac l©*>fy?-||©)| 

?©»ffi*VXi:U S»C2C9X^<yf-SW{!l<DiSI? 

CO 0 7 1] C©««T^>fyf-SW*Hi;Sfc, «H 
CWWtCrtflC 1 ©Xf' >y f - S WffldOSgg^^Wfit 

v\ sac KommmmtQk' tggfbu sac 2© 

CO 0 7 2] cot*, X>ry^<Dii£*ffi»ig{fcL& 
V^fe*, QA+QB=QA' +QB' IfiOA**, £©«!& 
•fet), S»C l©X^'yf-SW«Oi»?©*ffiV**» 

CO 0 7 3] 
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cct?, sac2os»<» rc2j sac i©sa 

m rc-u *ofe+»fc**<, sac 

t-rso -r*fc, (1) v=vc*:ifi<HT?s*. 

fl«H©*tt (V) (i, ^'Jft-^'lfiVc 
(=Vpca, Vpcb) fcStf-arT*. 
CO 0 7 4] &±<D®fflfre>m<Z>fr%£5iC. *Hj36© 

t f t 1 o©y- hUft/i^fijfflLTa^snrc 

S3*, Mf+-J«L1, L 2 fcttJUfcttftrT * i: 

co 07 5] (2) m2<omm<omm 
*mw>m*m?v **-s>#tt©» 2 ©?m©«aw 

02 (b) ^«i:t;03(c^?n5o 
CO 0 7 6] 4M©£g©3S*ftaMm, 01 (a) 
~ (c) fcjSLfcfcOfcRUTffe*. fflU *nflS<D& 

vb©«*, «^©*HM>:/y *-+-s>«ffip v 1 , 
t ©««WfM*Mirr 5 c t ic j: 0 m^<o^mm am 

COO 7 7] *HSf5©JgST?{i, BIStc^-Ti^tc, x 
Y«y^SW©m^lS (S) £©8ffiB»m& PWM0SS 
6 0**5tti2jSn*/</l/*©/<;l/;*«BfcJ: OffllW*. 
PWM@K6 0fC(i, *>c$.v>fi8mm&i 0fr6>©£ 

COO78]02(a). (b) *fli^T, #*»©» 
«©^Uf-+-iWI?*KlHr* 0 02 (a) fcjjVfJ: 
££tt£eOlblcJ:!K iffl^2 2, 2 4. 2 6* 



■ • • (1) 

20 CO 0 7 9] 0 2 (b) ©<£?£, iEWtOJlU^* 
TB 1J , ft«tt©J»l/'<;l/* TB2J fcLfc**, iE 
«£©:/»; *+-$>ffl«ttVA, ft*tt©^U^+-S? 

ffl*tfl[VB©tejtffiti^n-rti, «ai^vub 1 . B2 

CO 0 8 0] OS5»K flHt«U::?y*-1r-5>ffl«ftfc© 

a«ff**#<bT43*, ««»©jteiMi**afw* 

&©T*fc3o lU^I/B 1-, B2tC3iLfcB&5T-03© 
^7fSWW7ttiil 02 (b) ©TtKc^-Td: 
SIC, •fVI-V-VKWtZmmi.t TT2J . TT3J 

30 t%o. 0 1 ©«#* *) fejsissnso 
Co 0 8 1 ] a*, n/y *-*-3>flnitiu 
tt, ^U^-+-y©fca&(cffl«*n*«ffi©iifc"ei5 

K»j*n*t»©"e**o 
CO 0 8 2] (3) m3<Dnm<DBM 

(Muu^mmemnmao ±m<om 1 ©nfis©«£i-? 

•So 

40 c 0 0 8 3 ] 0 4 (o^mwmmitm^m q&k> <nm 
mtttLT, 05fc^ns«k9tc, rgw^nn^ 

f-^-^ti, 0 6{c^^n^J;3tc, jfiM©^5>*> 

CO 0 8 4] ftfe, 0 5{C43I/>T, ±WlC&mZtl%>. 

r+j , TWciBK^ns r+j ttmm*i:xr?vf-+ 
-f©Stt**u, ^ne© r+j *^t-h* 

«*&-rsi:t*ic«-r5o ft*, ^-©fi!!©0ffiT*tR« 

50 ©IE«*LTSS 0 



(8) 

13 

[0 0 8 5] mmfflZWl®® 1 0 Oti, isy h l/isX* 

i lot. mmm (vsi g ) z-y-yyvyytztc 

1 3 0, 140£, D/A^M§1 50t*^t 
So D/A^ggl 5 0<D&ttitHc£K>. 1~ 
S 2 ntfigfSSnSo 

[0 0 8 6] ^4JSH 1 . H 2 • • • (i, ^MiKS)® 
Sg2 OOtCcfcOIKi&SftS. THJ U^frtZ 

StTFT 1 2*^yts M^mS 1~S 2 rKDl/vfft 
*^LT^ B 2 2{CiS^^*W*n5o 10 

[0 0 8 7] mm&-7V 3 0 Oti, #{g^ 
ifc£§K2<@^0&tte>ttT^SX'f'-y?-SWl a, SW 

lb, SW2a. SW2 b • • • SW2 n a. SW2n 

b<DMffl*fflm?zrctb(D%mm^pc i a. pci 

b, PC2a, PC 2 b • • • PC 2 n a, PC2nb 

tfivpca, vp c bA^n^ngiftp^nri^^u 
fwmi. L2 (01 ^nao 
[0088] *mm<D&mci3VZ'7v=f-*-<jmi&<o 

m$X*'xZ&?^%mt, 01 (a) ©^7fSW^2 20 
mv^y* M#^S 1 fcraLT^-f^S 

Wl a, SW1 b) TMftfcU Ss^LT Taj #0< 
X-T>y^%iSI^;l/OyU^+->/*ffl«ttVp c a left 
«U iS^fcUT TbJ *»0<^-fy^*ffil^;K!!)y 
Uft-J'WttVpcbtlBU X-fv*%m\B\® 
3 2 0fr6tfi7J2nS8iiJSiI<§^PC 1 a~PC 2 n b(C 
J;t>. &;W<y^£ffiMefyc*>/*:7£-eSct:5{;:L 
fc<l£-C&So 

[0 0 8 9] (MM5«fctf7y* + -S>0*M'5;'iO 

[00 9 0] 06(c33l>T, rB LlstJ It l#g£>7k 
y-^y^y-ymfflZKL. rBL2ndJ li2#g<D* 

¥^7^y^«i^L, rHistj (± i #g<97k¥ 

g«»§ia**U TH2ndJ tt2#S0*JftBiRfflni£. 

[00 9 1] m^mS 1~S 2 n(i*¥S^fflfc7^ 
"^7tt»fc*9 (06*, CO««* rHU^l/j T- 
j*-f) , C0JHHfcH«fl*W«6Sn*. 40 

[0 0 9 2] m^©7°U^+— 7k¥iI&»!(H<E> 

[0093] ost). i§g<D7)<¥-7?y*yymm 

(B L 1st) TNt Z'f7i-fflm®®3 2 0^e.ttl7J$ 
tlZXJvf-ftmimPC la, PClb - • >PC2 
na, PC2nb©^« W&tLX T a j A^O<$iJffll 

m#*^Jt ucpJWffc Thj U^fltrjiO, cntcts 

tJT, X-T-yf-SWl a. SW2 a • • • SW2 n a# 
t^L/T, £<I*t$S l~S2ntt, Kl^bO^Uf- 
+—>*fflttftV pea 50 
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So 

[0094] 2^s<D7H¥y^y^yymm (b L2n 
d) ja&ME.mmntctt&tz«<, Myf-m 
m®&3 2 ofr<b&jr$ti57>j vj-mmtmp c i 

a, PC 1 b • • • PC 2 n a, P C 2 n bO?^ Sx 
■ZtLT TbJ tfO<*J|pffiW$tS|t 2fcrai*fc 

THj l^;l/£&S 0 ctUO&CT, ^7fSWl 

b, SW2 b • • SW2 n bft*yLX, &{mUS 1 
~S2n(i, {gl^b<D7U^-v/*ffl«{4V pebt 

[0095] ^m^^mm^imwfv 

So 

[0096] C/'J ^-^-'>*IHSSOft#W«fi)c) 0 6 <D 

&o\zH/\.tfwr>m&%7.j y+nmm^ c 1 a. 

PClb - • «PC2na, PC2nb(i, 0J;U£, 0 
7<D«t-5^«fig5:ffl^n{fSmti:^TtSo 0 7"? 

X-<>y^jaiIllK3 2 Oftycflla.fcf, fuf^zT 
fruity *tWX»*RW\ ^£J;«7'n^7At 

[0097]oSb, y-hG lcDtitfj4S„£(±;W>y?- 
ffrJfflHI^PC 1 a, PC2a. PC3a, PC4a-« 

• ZttiJltZrztbViQ^tf&ffiZtlZo ?- b G 2 ©ffi 
73«gt(±X^>y^JS|im#PC 1 b. PC2b, PC3 

b, pc 4 b • • • *to7j-rsrc46o4ig?^igigg^n 

So 

[0 0 9 8] &y-HG 1, G 2«-r*-:/;WP§EN 
*V*y^7iftS£/Wx£/WrtE££*K i#g 
0*¥77^^^»iia (B L 1st) T-ti, y-HG 1 
<DA^»4S^ 4 2 0{C&m£«0ig<Dmffi&<9/Vl/7.tf A?J 
StU y- h G 2 <DA*»4g?4 3 0ttD-U"W«:|i» 
£nSo 2Sg©7k¥^^>y^ (BL2nd) T 

a, y- h g i (D\tii%?4 2 oitti-^Mcmm 

ft, y- h G 2 (DAftift? 4 3 0 fcio:ffi£e>i|g<OIE8i1$ 

©/^x^A^^nso cto&oimftitmvM.Tct 

(ciO, Be^^W'yfWii^PCla, PC 
1 b • • • P C 2 n a , PC2n b££l£-?#So 
[0 0 9 9] 07O±ffl|fu, 04fCfcttS;W>y 

fSWl a, SWlb. SW2a. SW2 b%e<DM#&l 
mf&mW7fi$ftT^5 B S^yf-tt, NMOSh7y 
(TFT) 4 0 0t, PMOSh7^Xjt (T 
FT) 4 0 2^ -Y://S-*4 0 4£T'$/ig£ftSo 7. 
^7f«nTFT400, 4 02&, «ftTMJ 
^Xtfe^SXt'«y^yym^ (04<D#^#^l 2) 
i:«ii<?)iJji^D-fexfc«t9, |ig-g«±fc£j£-fS<0 

v^rti^-rso 

[0 10 0] fcfc, 04-Z?tt, at^/^;l/(D®»ilsl^i: 
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[oioi] (4) m4<ouifc<Dfcm 

[0102] H9tt4moftftli:43tf«7U?-*--s> 
[0 10 3] «#|REISBftO«tC»JSS«T^'Jf- 
WSetSct^C, 04©W'yf SWl a, SW 

lb, sw2a, swzbm^mmttztiZo m^ 
m.v>-?m-*-v\t, ^mifm<oum<D7m^y 
*y?%imKi3^r'ttt>ti?>o 

[0104] i&B<D*¥77y*y?mm (blis 

^jgp@8S3 2 o^e>m^j^n5^-<'y^jfflim^p c 

la. PClb - • *PC2na, PC2n b©?^© 
W&tLX r a j ^o<*JSf^^09{c^$n^i:43 

0, ^jt 3fcnp#{c thj u^vtm 0 cntcfSi; 

Tv X^7f SW1 a, SW3a • • 'tf*yLX, ft 

&mg<Dmm&s 1 . s 3, s 5 • • • s 2 n- hj, 
ftwoMDfvi-v-itm&tiLv pea tmunmc? 

[0 10 5]-^ flftSBOjaBBHcBBLTtt,-^ 
yf-fflmm^P Cla, PClb - • - PC2na, P 
C2nbO^O^LT l"bj O < HsiJfflUPiAV 
|p]L<B#^Jt 3KIW$JC THJ L^l/fc&So CftfcfS 
tt, flStaoX^-yfSWZb, SW4b- • - id' 
*>LT\ ffiSSB^M^S 2, S 4 • • • S 2 nit 
fcls'WD'fV ^-f-^fflSttV p c b 

[0106] 2mao*¥77y*y'ymm (b L2n 

[0 10 7] ^g^«{CH/L*^t»§*J5X-r>y^J 
if§PC.l a, PClb--'PC2na. PC2n 

bit, M*.i£. mi ocD&v%Mi$,zm^nimmc£. 

fcXZZo 0 1 OX'lt. Xl , «y^JS?(HlK3 2 Orttcfl 

[0108] o$o, y-hG lomtimcit^y^ 

MWI^PC la. PC2b. PC3a. PC4b • • 
fiWttCltZJvl-mmm^PC l b. PC2a. PC3 

b. pc 4 a • • • *aa-r*fca©*?jwsttsn 

5o 
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[0 1 0 9] &y-hG 1, G2tfM'*-7;HHf EN 
.tf7*^7fc**fc/W*^tfnrilBfca?K l#i 

(Dim-fyy^yymm (blisO y-hG 1 

©AJjiSBM 2 0t(im^«'H«»IEffi14<D^;l/X^A^ 
£tU y-hG2<DA*4S?4 3 0tia-lx^;Wc^ 
£tl3o 2%B<V7k¥77y*y7m?$ (BL2nd) t* 
«, y-h G 1 «WJj*?4 2 0ttn-U^;l/tlt»« 
y- h G 2 <D\tlV&=F 4 3 0 tc fim£<Di|i<aiE8s1± 
©A;l/7.tfA*)£*i£o c<DASftftfls*li?>ig"rci: 
10 ICX>). m8<D&o&X'<v : f-MWm^PC 1 a. PC 
lb---PC2na. PC2nb^TlE5, 
[0 110] .fcntf* HtmoHMKD^K 

[oiii] mi tm\ oxit, *>ry?*jw« 

fPCla, PClb - • - PC2na, PC2nb% 

^js-rsfeft®, ^o»tftKffitfjiftoTv^. ceo 

20 <fc ? &*£il!|#S<0gJg«:, 0Rt£, 0 2 7 lC7nt& o & 

[0 112] 0*0, 02 7<D«fi£&, 07-f>01 01C 
*£n*$$£?g®£-e;rc&cDT\ y-h G 1 ~G 4 
^-yfSW2000, 2 1 00. SW2 200. 

sw2 3oot, *u*hte9Aa*?4 3 5«*iui 

[0 113] *LT. -feL?hfI*fA*»4&?4 3 5fC 
THJ UDW-tlsf b{m*\tl?5i:. 06tC^"T 
£ 5 fl^tftEC L* W * ^ftJSPfl^ P C 
30 la. PClb" •PC2na, PC2nb^4fi2t 

[0 114] -feL*h<I^A*iaS?4 3 5tC 

TLJ L^KD-tL* bmmtAtltZt. m9lC7Ts? 

i^s, M^se%-r zm-soxj y*fflmm p c 

la. PClb---PC2na. PC2n b^WLt 

[0 115] (5) Sg5<7)f|j5fS©J&flg 
01 1~01 3*ffl^T^5 0||Jfi©^*IttWr5o 

[oii6] imttzmwowm xmmmmvm 

40 J&S^BOttf&QtRStfH l uc*sn*. COMES 

m*&witjimmmttzm lt& o, sm^m® 

mmcorctblC, i/7hL^X*500£;W>yf-KWl 
~KW (2n) AWenT^S, X^7fKWl~K 
W (2n) (Dfflmit. i/7YVi/XZ5Q0frt>mklC 

mts^ti^mm^sR i~sr2 n\cxmmzt\ 

§c W®tms%Vs i g{±fig?2J:0«l&^n5o fc*5. 
[0 117] (^®)43<i:t;yu^-v-^<D^iC) 01 2 
50 fSlggij rjifiMStsBHij *ff9 73^«r«fflL. 
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CO l 18] 01 2<0±»Cfel/>T, r+j , 

r-j tfm®LTffifrtiT^z>i)\ ens, )mxmm 
X'&zct*7ikLT^5 0 ^commit. m<Dmx'tmm 

Co l l 9] (mW)*s&V7V : f-*->><DZ'fS.y?) 
01 3lC7nir^^lc, 7V?v-Vlt, l#g<0*¥7 
?y*y>ffflm (b l 1st) {cfc^Ttiu m\t 5tc- 
%Lxfit>tiz> 0 2 ^EOTk^^y^y mm cbl io 

2nd) Ktsi^Tti, BfgiJt 6(C-mLTfTt>n-5 0 7'J 
f-+-^SW)*¥»R»inBC*^T» >7 h U^X* 5 
0 0fr5*JWI^S R 1 ~S R 2 nATOlCffl*?n, 
X^7fKWl~KW (2n) ^H^tC^yLTM^iliS 

CO 1 2 0] (6) %6(Dnt&<DBm 

iai4~0i 7 zm^T*%w<Dm6<Dnm(DBm*M 
Co i 2 i ] (|gii^cfcav;^+-^(D^) 0 1 5 

iCT*tf 9 *sc*wrr*. y * -v - 5W*** 

co 1 2 2] (}iisa^«s©«fig) *nM(D&m<Dm 
a*ss«0i i0*££rott<Cj^MBik7^*a^ 

CO 1 2 3] fiU **«5cD^®T-{±, 7W-v->>fc 
j£JffiWB5STfr3"«» M^!S^U^+-^lHiSS3 0 0 

P^cfci/^M^x^s 2 4^istt5>nrv^o co-y 
y h wjxz 3 2 4 ti, mmmmmmcisifz %/y h 

x * (osi^M^^^-r s (x * - h mm s t 

~>7hU>>X*3 2 4{Ctf&{cA#£ft, -77, ^ 
^hU^X^SOO'Nti, jIj£lE]gg5 0 4£fl-LT4>L 
iiSLTA^^nSo 40 

Co 1 24] m^®y°v?*-v\B\&3oofii<:mtt<b 

nfeXY-yf-$fJ2l[slK3 2 Ofi, h U^X* 3 2 4 
*|PC 1 a~PC2nb££fijcLTatfjU cniC^D 

co 125] *<<v?-m®®m3 zo it, mar, 01 

7 <fc 9 fc, rtSPtC^Xd' -yf-SWlOOO, S 
Wl 100, SW1 200, SW1 300, SW140 
0- • -££U *©^-Ty^-*ai[Kia»)*A«Cfc 
»C<fc9, ->7hb'>'X?3 2 4 ^tttfj^nS/WX* 50 
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CO 1 2 6] (WMtS&XSyVI-^-Wm =,y>T) 

hi 6fc^-r<fc5K, ^u^+-fii, mw&Kiw 

ZfdtxDZ.-fvl-KVt 1~KW (2n) OMB&Mflrf 
**l»fl»SR l~SR2n*7m 7 (H) 

co 1 2 7] wAtf, i mstDfcyy^yiryvmrs 

(B List) (Cfe^Ttt, fl^USS 1KHU TSR 
1J THJ fc&SHfSiJt 9lC5tfioT, m^ffifV?- 
+ - S?@BEfetJ 5X^7 P C 1 a tfB^J t 

6t thj ry^+-^**ff*r«o 

n, m^ifiis 3{cratT{i, B$*it 8ic:/y 
ff^n^o 2^s<D7i<.¥y^y^y^mm (BL2nd) 

fCfc^Ttt, RAtiC, B##Jt 1 2, t 1 3, t 1 4(CW 

*tyyf-+-s?3Wfton*« ♦vrf^y 

CO 1 2 8] (7) Sg7©fgfife©JE$ag 

018, 01 9£8!^t, *2m<mm<Dm8>wr&m 
co 1 2 9] *mmv>Bm<D&m* y -fv^-^mn 

ttVpca, VpcbO U'W* 1 jMTORXIINSIcK 

U*-lr-S>H*3 2 OP^X-fyf-^SW 1 a. SW2 
b. SW3 a, SW4b - • - SW2nbfcU X-r«y 

ntcj:»), Xf -y*©#|j##fB*{b<**i, m*M7V* 
+ -5>Htt3 0 O<S>/J^{b&0tt£o 
CO 1 3 0] 01 9fcW^**i*J:5fc, "fVl-*-*? 
mm&V pea, V p c bOl^<;H4HIHWfcg(g-r* 
*«, l (*><}; tfltiwflD l 

W F*?7?(i, /')ft— >*ffltfiEVpca, VpcbO 

woptt-jE-r*»), £<d&t\ mmo&mcDBmtm 
(43cktmtu<o i y^y^y-fmm) j tc^^ 

T, yUft-i^ffllttVpca, Vpcb<DU"^Ki 

co i 3 1] (8) m8<omm<oBm 
020 {c*^^<om 8 <D&m<D&mnmfkWr&m&7jk 
r. 

co 1 3 2] *mm(OBf&(Qftmiz y 0 1 4<ommict3 

ffl^lS^U^-V-^lHlKSOOrtflD^^h^X 
^3 2 4t, ffl^«*WB , r*fcAtfflV^n*3/7 h 

CO 1 3 3] CftfccfcoT, ^yf-^-i^BOMAAi 

CO 1 3 4] 02 0£6^T, #H*# 6 0 0tfif« 

6 1 4 h Ui^X^ 6 2 OOilf^tcPWLTSgtC 
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^yf4owms. mmmvs i g&> as? 

[0 13 5] ->7hWX^6 2 OOtiitl TD 1 J tt, 
SW5 0**y$-t!:T{|*li!®S KO^VI-V-VZfi 
O a 

C0 13 6]*t» ">7hU^X^6 2 0<DW*J TD 

2 j ifim?* rsw5 u **yz#xm&m^ s 

1 g* WjfgS 1J K{KI6"r£ 0 Sfc, ->7hU^ 
*6 2 0<Dtfi;*J TD2J 14, PI^{i:X^<yf-SW5 2^: 
*>£-rC rm^*SS 2 J <0^'J^ + -^fT^o 10 

CO l 3 7] ftfc, *KB»o»»-eti, 7y*+-3>fc 

CO 1 3 8] (9) g9<D«ffi®$ft 

02 l~02 3fc, ^a^SS (»HH*JWBS«) 

co 1 3 9] «a^kb»; 02 3fcjjvr«fc3*c, A 20 

y^HOOO, Ml 2 0 0, TFTSfil 3 
o 0 f$JI 1 4 0 0 *f|p]S« (*7-7-f A^S 
tfD 1 5 0 0 ®Wk 1 6 0 0 tfrZftZo 
CO 1 4 0] *%M<0&mXl^ 02 1 (C^-T J: -5 »C X 
T F TS« 1 3 0 0±KSg®j[5]Sg l 3 1 0£Jg$LTl/> 
5„ 1 3 1 0(4, m*f*§H8SjlH]S& 1 3 0 5 

T&aummR i32ot, fl««:/y **-s>h« 1 

3 3 0 £*^tf 0 £fc> T F TS« 1 3 0 0±fcf4, j£ 
ijSWl~Wni> ^*SD l-Dni;, MMnfrftT F 

Ti:*^*nTi/^o cne>©@sgt4, #ii<D§!0§:/ 30 

CO 1 4 1] ^LT, 02 2K*.t&oK, $S14 0 
0(4, T F 1WS. 13 0 0 £*f|njS£ 1 5 0 0 
MXUftX^Zo **5, 1 5 2 0. 1 5 2 2« 

co 1 4 2] ^m<omm<omm^-D^xmmL 
m4ic%&, &mimmi*ib%o put*, 

(i, 02 8. 02 9fc^^n§J;9*, tSS^fUfiiS* 40 

So 

CO 1 4 3] 02 8iCtS^X, 7#©{§#il£l 1 2 a~ 

1 1 2 gfi-o<D£?j{cs-rsM#ii®T&9, cne>© 

6 a~ 1 0 6 gtflW&fcjfrS'U &?>Hk£ftfciSI£M^ 
VD l~VD6?:^tC|S?t)iitycfc9{C*oTV^S 0 * 
*5, 02 8{C*5^T, ^-r5>yiHJK^'ny^2 5(4, 
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&LXmtl?% 0 gifc, ffljg|»g3 2{4, 

M?iJfcffi*-r5o JtHfi££lalB3 4& 

So 

CO 144] 029 tC ■U-yyiJ^Sl 0 6 a~l 
0 6 g :fcJ:tf{t*fl£I8Kl[n]S& 1 0 0©*(*tt«l)«««<* 
Sn^o &4§MBMlaltt 1 0 0(i30(DCMOS-r>^ 
- * *S*£«|£2 * n y 5 ://*- * i: 
LTllljRSftT**), #*yyijVif¥ai 0 6a~l 
0 6 gf4NMO S h9>^X*fre>£5o 

CO 14 5] *HW4, 01 (a) ^ir^oiCX^y 

?zmwizx7v**-i;mnGL£<Dmm/imm* 

8. 02 9OJ:5*ffift73S*Sffl-rS*^fCt>, $«t 

CO 1 4 6] *?SW4, TFT^V^T^f-f 

m?t LXU I M*?*fflV\fct»<D*, S T NffiA*J3 
CO 1 4 7] 

imm<Dffim*msm 

mil ( a ) tt*5»HOfl|4Hir U **-VJ3&<D- 

m(ow.w&wmt^rcib(omxh*). (b) nyy^-+ 

-^t#3^JSSoS&^{k^-r0T^O, (c) (i 
#7y ^-V -^7?^©%*©-0?r^-r 5 fci6©0T- 

C02] (a) . (b) «ft»c*^com#^y^-fr 

C03] 02<D^y^-fr-i/*77a**^-r5fc46<D|HlK 
C04] *^WOffiS^*H CKUH^Eft) ©S!ia<0 
C0 5 ] 0 4 OffiAS^ttB(c43(t «S4EBtt^ft 5> 

973^) ^-r0T-^5 o 

C06] ms<vmm&&ts-7v**- t J*mrtirz>i%% 

C07] 06<oi8iM3«ktf:/y rv-vzftofztbe)? 
y ^+-^*[sjK^^j*^-r0T-^5o 

C08] 04©ffiSa^SMfc*^SSIEIKKi^S3S:^ 

r/fc^y^+-^^<Dfiii<o0ij a«i*i» % ^SEifasiig 
C09] 0 7<o®«i^j:t;yy^-v-^iifT-rs^ 
C0io] 0 7©yy^+— >*73^*Hff-rsfcto©^ 
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[Bin (&mm.mr\ ?v 

[01 2] 01 o<Dm&m^w\cm%mmmtt 
msm^m^msmo^v^-^mmo^ y* 

[01 3] 01 l©fgiM3«fctfyU*+-5*&fT-51§3- 

[014] *%W<a»»$3&|| GS)©#igS(T\ 
* * - ->* fe^JH^jgiCTfT 5 £3) owiao-ffii*^ 

0T*&S o 

[015] j^^m?£lBMSt^Ofll^flUs[tKBn 

*ffv\ yu^^-^t^{ctTd^^-r0T* 

So 

[01 6] 01 5<Dmmt3£zfzrv**-i?*ftom'S? 
comttZK? f >r s y 9 f- -v - h r-fe 5 o 
[0i 7] 0i efD^u^-f-y^^^-rsfctocD 

[018] *?m<m&wmw. um&x»rz. yv 

ff->'*-ffiLtm\ fro7'J^-V-^«ft V p c 
a, V p c b*ja»»tEK*«**a*»ffl) 
£>-0!l£^-r0-C f &<5o 

[01 9] 01 8<D^Bl^gg(Cfe^§®|^J^-r 

[020] mm&(Dmmt3£V7v* j r-i/0mj5Z- 

[02 1] *&mom&>**>i>mmfc<D¥m®T-&5o 
[022] 02 i(omik't*jimm&<D-®mffimT'&* 
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[023] *few«D»As^Bo«i]fi«sm-rs^ft 

[024] (a), (b) imtcmfm7v?-*-i?<D 
y}%zm.m?ztztb<D®-e2c>t) y ( a ) i&mm&vns. 

mVtfKU (b) {i^vMJ^xo-asSr^-To 
[02 5] *W»©7U*-+-i ^75rffi^^UiB^-r5 
fci&O, WJt^J<OfK B 3 B ^SBcOSg|5«fig*^-r0T*fe 

10 [0 2 6] (a), (b) ttA&a^gflC 

[02 7] 07iJ e fctf01 OOX-r^Jfiljaitfl^PC 1 
a, P C 2 a • • • Zfcib<D®®<DmZ7ik? 
0T*&-5 O 

[02 8] «?»*<Dm^*|p|^c|BI!i1-5fc46^ gg 
[02 9] 02 8£*5tt3, *^Uvy¥ftl06a 

~ i o 6 g ts&zfmmmmmm i o oo^f*w^0ij 

£*f0T*&£ o 
20 C«f4oKW3 

10 TFTA^%5X^7f^If 
2 0 HUk 

5 0 flMWT/y**— S>|sll& 
S ff^M 

m i % * tan 2 <d7v *+-v*vmtc* 
30 Vpcb mz<D~?m-*-'jmwtiL 
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